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Editorial
This volume originated from the first International Congress of Mathematical Software
(ICMS 2002) held in Beijing. The ICMS 2002 was a satellite conference of the
International Congress of Mathematicians held in Beijing in the Summer of 2002. The
proceedings of ICMS 2002 were published by World Scientific Inc. as “Mathematical
Software, ICMS 2002” (editors, Arjeh M. Cohen, Xiao-Shan Gao, Nobuki Takayama,
ISBN 981-238-048-5). The ICMS 2002 was the first general conference held with the
central theme “The study of mathematical software as a coherent whole.” Many developers
of mathematical software systems, pure and applied mathematicians participated in it.
This special issue contains papers on exact arithmetical algorithms and implementations
for algebra, and computational geometry. All of the authors belong to well-known
teams developing high performance mathematical software systems. They have extensive
experience in developing mathematical software systems.
We briefly introduce the papers in this special volume. The Buchberger algorithm is the
most fundamental algorithm for computing with ideals. Caboara, Kreuzer, and Robbiano
consider the question of minimizing the critical pairs appearing in the Buchberger
algorithm. They belong to the team developing CoCoA, a system for computational
commutative algebra and algebraic geometry. Fru¨hbis-Kru¨ger discusses partial standard
bases and their applications to the study of families of singularities. Schulze deals with
an algorithm for computing b-functions, which are invariants of singularities. Fru¨hbis-
Kru¨ger and Schulze belong to the team developing Singular, a computer algebra system
for computational commutative algebra, algebraic geometry, and singularity theory. Noro
and Yokoyama give a new algorithm for prime ideal decomposition and an efficient
implementation of it. Previously, this was not known to exist for finite fields. They are
from the team developing the computer algebra system Risa/Asir.
We move to computational geometry using exact arithmetic. As we see in studies of
Gro¨bner fans, constructions in polyhedral geometry have many applications in algebra.
The study of computational geometry is usually based on floating point arithmetic, but
exact arithmetic is important for applications in algebra. Joswig and Ziegler suggest a new
method for constructing the convex hull of a given set of points. They belong to the team
developing polymake, a system for polyhedral geometry. Fukuda applied reverse search
techniques for computing the Minkowski addition of polytopes. He is the developer of
cdd, known for the fast speed translator of the H-representation and the V-representation
of a given polytope. De Loera, Hemmecke, Tauzer, and Yoshida are developing the
system LattE. It is an efficient implementation of Barvinok’s polynomial time algorithm,
enumerating the integral points in a polytope.
Finally, we move to combinatorics. Methods for finding difference equations of
hypergeometric definite sums have been studied ever since Zeilberger’s seminal study.
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Abramov, Carette, Geddes and Le report on their continuing work on summation, both
in theory and practice. Their package is being implemented in Maple.
The editors hope that, in addition to advancing algorithmic theory, this volume will
contribute to the development of mathematical software systems. On behalf of the
contributors to this special volume, as well as all the participants of ICMS 2002, we
thank the MMRC of the Chinese Academy of Science for their hospitality and the program
committee members for their hard work. We are also very grateful to the referees whose
expertise and thoughtful comments have made this special issue a success.
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